Females with Irritable Bowel Syndrome (IBS) and Temporomandibular Disorder (TMD) are characterized by enhanced sensitivity to experimental pain. One possible explanation for this observation is deficiencies in pain modulation systems such as Diffuse Noxious Inhibitory Control (DNIC). In a few studies that used brief stimuli, chronic pain patients demonstrate reduced DNIC. The purpose of this study was to compare sensitivity to prolonged heat pain and the efficacy of DNIC in controls to IBS and TMD patients. Heat pain (experimental stimulus; 44.0-49.0°C), which was applied to left palm, was continuously rated during three 30-s trials across three separate testing sessions under the following conditions: without a conditioning stimulus; during concurrent immersion of the right foot in a 23.0°C (control); and during noxious cold immersion in a (DNIC; 8.0-16.0°C) water bath. Compared to controls, IBS and TMD patients reported an increased sensitivity to heat pain and failed to demonstrate pain inhibition due to DNIC. Controls showed a significant reduction in pain during the DNIC session. These findings support the idea that chronic pain patients are not only more pain sensitive but also demonstrate reduced pain inhibition by pain, possibly because of dysfunction of endogenous pain inhibition systems. Ó
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Introduction
Pain is a complex phenomenon which is constantly modulated by inhibitory and facilitatory mechanisms. Consequently, extensive research has been focused on the ability of the central nervous system to shape an individual's perception of pain through a number of physiological and psychological factors [23, 33, 35] . A frequently used experimental method that modulates pain via descending inhibition is demonstrated by a ''counterstimulation" procedure. Activation of descending inhibitory mechanisms is accomplished by administering a noxious conditioning stimulus at a remote area, which attenuates pain responses to a second focal stimulus, which is known as Diffuse Noxious Inhibitory Control (DNIC) [21, 22, 24, 56, 64] . In healthy pain-free participants, a number of psychophysical studies have demonstrated that a noxious conditioning stimulus significantly reduces the perception of a second experimental stimulus [21] [22] [23] 34, 44, 51, 52, 56, 61, 63, 65] . Dysfunction of CNS pain regulatory systems has been proposed as a significant factor in clinical pain disorders. Psychophysical studies with somatic pain stimuli that examine pain modulation in patients with fibromyalgia [18, 20, 47] and chronic headaches [32, 41] and in older subjects [8, 10, 57] have observed comparable deficits in inhibition of somatic pain using DNIC paradigms. In contrast to somatic processing, several psychophysical studies have shown that Irritable Bowel Syndrome (IBS) [1, 46, 58, 59 ] patients have reduced capacity to inhibit painful visceral stimulation during cold foot immersion and, therefore, are unable to engage systems believed to underlie DNIC. To the best of our knowledge, no studies have tested the efficacy of inhibition systems on somatic pain in patients with IBS or Temporomandibular Disorder (TMD). A study by Bragdon et al. [2] reported differences in modulation of pain by female patients with Temporomandibular Disorder (TMD) elicited by a laboratory stressor but not a second painful conditioning stimulus. Overall, reduced endogenous inhibitory capacity is likely to be involved in augmented responses to experimental pain in IBS [30, 40, 54, 55] and TMD [26, 27, 50] patients.
In the present study, we wanted to determine if pain inhibition was diminished in patients with IBS and TMD compared to healthy pain-free controls using a paradigm that has been shown to acti- 
